Marked microglial reaction in normal aging human substantia nigra: correlation with extraneuronal neuromelanin pigment deposits.
Multiple reports have documented an age-related loss, estimated at about 10% per decade, of the pigmented neurons in the substantia nigra. This is associated with motor dysfunction, including bradykinesia, stooped posture and gait disturbance. As microglia are activated by cell death and neuromelanin pigment, we hypothesized that there should be a significant microglial reaction in normal aging human substantia nigra. Sections of substantia nigra from elderly subjects (N = 15; mean 81.3; SD 7.0) and younger subjects (N = 7; mean 30.3; SD = 8.7), all of which had no specific neurologically or neuropathologically defined disorders, were stained immunohistochemically for MHC Class II and the area occupied by microglia was quantified in substantia nigra pars compacta. All elderly subjects showed a pronounced microglial reaction in the substantia nigra, with frequent, intensely stained hypertrophic microglia, while immunoreactive nigral microglia were much less frequent in the younger subjects. Quantification showed that in older subjects, the percentage of substantia nigra area occupied by microglial bodies and processes was significantly greater than for younger subjects (mean 19.6 vs. 3.6; P = 0.005). Extraneuronal neuromelanin deposits were present in all the older subjects but were absent or rare in the younger subjects. The neuromelanin deposit abundance score in the older subjects correlated significantly with the area occupied by immunoreactive microglia. The marked microglial reaction in normal aging human substantia nigra, together with the previously reported 35-80% pigmented neuron loss, indicates the presence of a powerful pathologic process that may be additive with specific age-related neurodegenerative diseases, including Parkinson's disease.